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Prikladnaia Matematika i Mekhanika, 7(6)2 hOSeh12, 193. 
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Osesimmetricheskaia zadacha plastichnosti i proba prineliiey | (Prikladnaia 
matematika i mekhanika, 194, v. 8, no. 3, Pe 201-22h,, tables, diagrs., | 
bibliography) 

; Summary in English. 


Title tr.: The problem of plasticity with axial symmetry and Brinell's: test. 
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SO: Aeronautical Sciences and Aviation in the Soviet Union, Library of : 
Congress, 1955. 
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"Some Applications of Statistics in Describing 
the Principles of Deformation in Bodies" 
Iz. Ak. Nauk. SSSR. Otdel. Tekh. Nauk. 

_ No. 9. 1944. 


BR-52059019 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618830005-0" 


"APPROVED FOR RELEASE: edie lacs TEE ROSS: Sudeep ct fata se 0 


aS ae 1k ee eUEE TEP: bale aI iH DRESH STA HES ceT a BE Tez i 5 wills ERA 
: CHET RT 2 fe le eau 2 : = ! + : i shod : 


Sek Wek: se 
ISHLTSKI} | A. fe 


Uravneniia deformirovaniia ne “polne uprugikh i viazkoplastieheskikh tel. 
(Akademiia Nauk SSSR. Tzvestila, Otdelenie tekhnicheskikh naul, mada 
no, 1-2, p. 34-h5, diagr., oibliography) 


Title tr.: Equations of deformation of not completely eiestie and. 
visco-plastic solids. 
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$0: Aeronautical Sciences and Aviation in the Soviet Union, ‘Library of 
Congress, 1955. 
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AUTHORS: Ishlinskiy, A. Yue (Moscow) ; “Tenchanko, Ma Yo. (Ker) 


ORG: — none ‘ 


|) errnes | ‘Rotation stability ofa: hapia wody: on a a string having an  ettspedal a carity : 
ve sompiereny:s aeary wil an ideal ie shaders! fluid 


TOPIC TAGS: - _dynanic aysten, rotation, mechanics, motion ‘ai 


ABSTRACT: The method: previously: deseribad: by the aatnped: (o maliykh kolebaniyakh 
vertikal'noy osi volchka imsyushchego polost', tselikom napolnennvyu ideal'noy. | 
~neszhimayemoy zhidkost'yue PMIF, 1960, No. 3) is extended to consider the rotation 
stability of a rigid body on a- string having..an- ellipsoidal : cavity: completely filled 
with an ideal incompressible fluid. The _porturbed differential ‘equations . of : notion ° 
are derived for the rigid body (using Lagrange methods), for the fluid motion in the 
cavity, and for the interaction force A twa Lluid: and the rigid. body... After Pa 
considerable manipulation, : the equat on f "motion of the ‘body is derived, a igolution 
is assumed, and a characteristic equation is formulated. . Tlie behavior of. the roots | 
of this equation and their effects:on stability of motion are discussed for some © 
limiting cases and for a general case. Orig. art. has: 5 figures and 5h sermuias, 
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USSR/Engineering 
Elasticity - Stability 
Mathematics, Applied 


"Dynamic Forms of Loss of Stability in Elastic Systems," Acad M, A, Lavrent'yav, | 
A yw, Ishifaskiy, 4 pp a 


' "Dok Ak Nauk SSSR" Vol LXIV, No 6 


With sudden application of load exceeding first critical value to an elastic system, 

a motion arises, and, as result of this notion, system does not return to its original © 
state. Considers normal motion, in which transposition of all elements in the system 

is proportional to the same fugction of time. Gives mathematical analysis of this | 
motion for an iron bar and a pipe. Submitted 24 Dec 48. 
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~~ Hinear into a double surface integral. Dopovidi “A 


~ Nauk. Ukrain. RSR 1951, 397-400 (5m). “Ulsan, . 
Russian summary) sa 
- Elemientary transformation, based on Stokes’ thebrem,” ce 
- of the repeated curvilinear Adie of dsds'/Rwhere Ris 
the ‘distance in Sspace. L.A, Young. (Madison, W ww) ‘ 
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paLers'KYY, Yu.L.; ISHLINS'KYY, 7O,Yu., diyenyy oblen. 


Evaluation of the residual sender in Taylor's formate for aca Lew 
Hermitian operators. | Dop. AN URSR no. 2234-238 '51. MERA 


Akade nauk Ukreyins'koyi BSR (for Iehlins'kyy). 2. Instytut matenatyky: 
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TEMCHENKO, M.Ye.; IsHbINs Ext, /s Yu., diysnyy chien. 
Laminar frictional action in viscous and elastic liquids. er a 
180-185 '52. MLA | 


nauk . 2. Instytut matematyky 
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PANCHYSHYN, V.H.; ISHLINS'KYY, PyTu.. akadoenik. 
Dop.AN URSR no. 4: 348-350 '52./ (MLBA 6:10) 
{ 
2. Instytut matenatyky. | 


nauk Ukrayine'koyi BSR (for Ishlins'kyy ). Fd 
a earar ge erayias iors BSR (for Panchyshyn). (Flesoueter) 
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SHAMANS'KYY, V.Ye.; ISHLINS'KYY, Rm, diysnyy chlen. 


eldy with stationary points on the 


(MLBA 636) 
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boundary, in the theory of filtration. 


1. Instytut matematyky 43 UESR (for Shamans'kyy).. 2. Akademiya neuk Ukra- 


yins'koyi RSR (for Ishline'kyy). (Surfaces, Representation of) (Filters 
and filtration) — 
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KRYZHANOVS'KIY, 0.M.; ISHLINS'KYY, P\Yu., diysenyy chlen, 
Culculation of integral criteria for the optimum of regulation processes. 
Dop. al RSR no.3:183-192 '53. (MLRA 6:6) 


1, Inatytut hir.ychoyi spravy im, M.M.Fedorova,dAkademiya nauk Ukray in- 
s'koy. RSR (ior Kryzhanovs'kyy). 2. dkademiya nuuk Ukrayins'koy1 ESR 
(for Ishlin.'kyy ). (Servomechanisms) (Differential equations, Lineur ) 
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KRYZHANOVS'KYY, O.M.; ISHLINS'SYY, ApYo., diysnyy chlen. 


x EE Sawa ae 

approximation method for the study of intermittent regulatory systems in 
cutters and coal combines with ratchetconveyance. Dop.sAN URSR no,3:191- 
195 "53. (MLBA 6:6) 


1. Inatytut hirnychoyi spravy im, M.M.Fedorova aN URSR (for Kryzhanove'kyy ). 
2, akademiyu nauk Ukrayins'koyi BSR (for Ishlins'kyy ). (Servomechanians ) 
, (Coal-mining machinery) 
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KRYZHANOVS'KYY, 0.M.; ISHLINS'KYY, OYu., diysnyy chlen. 
Quadratic criteria of the character of transitional regulation processes 
defined by linear difference equations with constant coefficients. Dop. 
aul URSR no. 32196-202 '53. (MLRA 6:6) 


1. Instytut hirnychoyi spravy. im. M.M;Pedorova aN URSR, 2, Akademiya 
nauk Ukrayins'koyi RSR (for Ishlins ‘iyy). (Difference equations) — 
(Servomechaniame ) 
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ERYZHANOVS'KYI, 0.M,; ISHLINS'XYI, 0.Yu., difenyi chlen Akademiy{ nauk UESR. 
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Investigation of intermittent control syatems of cutting machines and coal 
cutter~loaders with feeding section pulsators. and fixed-speed servomotors. 
Dop, AN URSR no.:27i-275 '53. (EBA 6:8) 


1. Instytut hrirnichoy’ spravy in.M,M.Fedorova Akdemiyi nauk URSR. 2. aka- 
demiya nauk URSR (for Ishlins'ky!). (Coal-mining machinery ) 
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ANISIMOVA, V.B.; ISHLINS'KYI, 0.Yu., diisnyi chlen Akademiyi nauk URSR. 
a eeenrmneaamenn emenrie hin nen curt 
Rigidity of the compressed elements of cylindrical shells. Dop. AN URSR 
no.4:281-284 '53, (MLRA 6:8) 


1. Kyyive'kyi dershavnyi universytet \m. 7.G.Shevchenka. 2. Akadeniya nauk: 
URSR (for Ishline'kyi). (Elastic plates and shells) — 
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TVERITIN, O.M.; ISHEINS SKYY, 0.Yu., diyenyy ohlen. 


Mathematical consideration of the problem of laternal imact on an elustic- 
tensile rod with free ends. Dop.AN URSR no.5:307-312 '53. (MURA 6210) 


1, Akademiya nauk Ukrayins 'koyi RSR (for Ishlins'kyy). 2, Dnipropetrova'kyy =~ 
instytut insheneriv salisnichnoho tranaportu im. L,M.Kaganovycha (for Tveritin). | 
(Mathematical physics) (Elastic rods and wires) 
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FIL'CHAKOV, P.F.; ISHLINS'RYY, 0.Yu., diyanyy chlen. 


RG ATASS BoA SANE 
On the problem of determining the Christoffel-Schwarts constant in. hydro- | 


mechanical calculations for double-pile cofferdams. Dop.aN URSR no.5:317-. 
322 '53. (MERA 6310) 


1, Akademiya nauk Ukrayins'koyi BSR (for Ishlins'kyy). 2. Instytut matematyky 
Akademiyi nauk Ukrayinsa'koyi RSR (for Fil'chakov). (Cofferdans) 
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TEMCHENKO, M.Ye.; YUSHCHENKO, 0.A.; ISHLINS'KYY, 0.Yu., diysnyy chien. 
emmrenctonantmnnensmesoTA abet, Coe nopeTted emcee 


Stresses in a binding layer (glue, welds, fretwork). Dop.aN URSR no.5:365- 
369 '53. (MERA 6:10) 


1. Akademiya nauk Ukrayine'koyi RSE (for Ishlins'kyy). 2. Instytut’ matematyky 
Akademiyi nauk Uray ins 'koy4 BSR (for Temchenko and Yushchenko). 


(Strains and stresses) 
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al rt On. an integro-differential relation in the j 
—— lL eory of an elastic cond. (cable) of variable length, Livsky fi 
Ukrain. Mat. Zurnal 8, 370-374 (£953). (Russian) E lastren'ty (Muh, 
The upper end of an elastic cable is attached to a drum, 
which ia forced to rotate, and its lower end supports aheavy - 
inags, =. The displacement of a cresa-section of the cable is 
assumed to be of the form u(s, #) 244), and an apgroxi- 
mate equation for $(!} ia found, cesentially by Rayteigh'a 
- method. To. illustrate the degree of approximation, if the 
cylinder is held fixed, the resulting equation feads to the 
familiar correction wherein one-third the bpring masa is 
added te the spring-supported mass to find the: effective 
" mass. R. E. Gaskell (Seattle, Wasti:}. 
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LYAPUNOV, A.M; MNSKIY, L.N., otvetatvennyy redaktor; KOLMOGOROV, 4.¥i., 
akademik; SMIRNOV, Y.I., akademik; SUBBOTIN, H.F.; ISHLINSKIY, a&.Yu.; 
MIGIRENKO, G.S., kandidat fisicheskikh-matenat iches# fei Hmik+> Pari wot 
VICH, V.V¥., kandidat fisicheskikh-matematicheskikh nauk; GERMOGENOV, 
A.V., redaktor; ALEKSEYEVA, T.V., tekhnicheskiy redaktor. 


[Collected works} Sobranie sochinenii. Moskva, Isd-vo Akademii nauk 
SSSR. Vol. 1. 1954, 4h6 p. (MbHA 7231) 


_ 1, Chlen-korrespondent Akademii nauk SSSR (for Sretenskiy and Subbo- 
tin) 2. Deystvitel'nyy chlen Akadesii nauk SSSR (for: Ishlinskiy) 
(Liapunov, Alekeandr Mikhailovich, 1857-1918) (Mathematics) 


os 
4 dp orc kd 
ed Se 


RDP86-00 


1} £ 


> et “3 


APPROVED FOR RELEASE: 04/03/2001 7 CIA- 


513R000618830005-0" | 


pr CRONED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618830005-0 


INSHAY, 


‘Consideration ‘of alld Z aa 
sequiibrium., of cls stic bodies from: the point of view of tha’: 2: 
mathematical theo -of elasticity. -Ukyrain: “Mat. 2% 6, MS 
140-149 (1954). : 
“An infinite plane atrip. ‘of breadth: 2k is ibjected to ent 
thrusts acting. as distributed pressur¢ and the deformations © 
‘assumed to remain’ plane: ‘The ordinary equations of plan 
élastic equilibrium and the bouridary conditigns are applied 
oO ‘determine the: critical. pressure at which inatability. st 
o, terms of the parameter 13/2, where. 21 is the -perttirba 
ion. ‘wave-length for the ascumed:sinuszidal. form-of th 
-previously. Straight. edges. ‘This allows comparison: with th 
Euler ‘formula derived by-the metheds of “strength of ma 
tials’’, Thus for [/2k= 10r.thé ratic of the critical presaitr 
‘that derive {from the Euler’ formula i is ‘1.000024. T he’. 
thod:of procedure is quite general. : 
UB, MM. Milne-Thomson (Greenwich); 
Ch ap eH 
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General theory of plasticity with linear reinforcing. Ukr. 

mat.shur. 6 no.3:314-325 '54. (MIRA 8:5) 
(Plasticity) 
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ISHLINSKIY, A-Yu. 


Plane flow of sand. Ukr. mat. shur. 6 no.4: 430141 '54, 


()0RA 8:5) 
(Sand) (Statics) 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618830005-0" 


"APPROVED FOR RELEASE: 04 


; ry 


= - 


/03/2001 CIA-RDP86-00513R000618830005-0 


ae 


Pomuy. Rol pp Ota apy 


USSR, 


1628. IshHinskil, AL ¥u., On 4 tithing process in the theory 
eof stability of elastic rectangular fiates {hx Russinad, Doldadt 
Akad. Nuvk SSSR (UNS) 95, 4, AUT -£29, Mar. £964, 

Nete contains a rigucous juctifeatian cf a. surprinittg teault ob- 
tsined by the author in {445 (no refercase}, [¢ cunperne the prabe- 
lum od geubiliéy joi aw bastanguler platet under uaifoindy dlp 
bruuted compzcssive loadin opti ad-dwouifesite hinged edighe, 
the two other édges (paraiicl ta the heading} being fies In'the 
limiting caso of @ very lang plate, the buckting laad is enicutated 
2 be, contzary to expectation, smalier than the nna for-aesUnifii- 
cal form of lees of stability. A mathenaticul enaljeds reveals the 
reason for this ichavier and tha result ie inde physically plausibly 
Ue statheg that Ssint Venant’s pruciple ts act applicable ta plas 
under tension Q. Heramscuz, USA 
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ISHLINSKIY, Aa.Yu.; ZVOLINSKIY, N.V¥.; STSPANENKO, 1.2. 
anny cert! Gaining eto 


Theory of elasticity. Dokl.AM SSSR 95 no.4:729-731 Ap '54, 
(MLRA 7:3) 


1. Deystvitel'nyy chlen Akademii nauk USSR (for Ishlinskiy). 
(Soil mechanics) (Blasting) 
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Baatton for 1 longitudinal motions of elastic fiber ropese of varying 
length, Dokl, AN SSSR 95 no.5:939-941 Ap'54, (HLRA 7:4) 


(Rope) (Integral equations) 
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: Remarks on §S. S. Grigoryan's article "Stating of dynamic problems 
for ideal plastic media" 


FD-3031. 


Periodical : Prikl. mat. i mekh., 19, Nov-Dec 1955, 733 
Abstract : The present authors remark that S. S. Grigoryan carried out interesting 
investigations of the equation of state of plastic medium, which 


equation was proposed by them ("Dynamics of ground masses," DAN SSSR, 


95, No k, 1954), and his results deserve attention. Grigoryan pointed 
out that the ene 


equation of state. The present 
authors cannot agree with the categorical character of this conclusion. 
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| "AUTHOR ISHLINSKIY, A.JU- | PA - 2201 
1 TITLE On the Theory of the. Gyroscopic Pendulum (K teorii. giroskopicheskogo 


i). Ps a sky 
PERIODICAL Prikladnaia Matematika 1 Mekhanika, 1957, Vol 21, Nel, pp 3-14(U.5.S.B.) 
ees Reviewed: 4/1957 


ABSTRACT | Within the framework of the theory of precession of gyroscopes the author = 


gimbals.- The angles of rotation occurring here are shown. The kinetic 
moments of the rings of gimbal suspension can be neglected with regards 


‘gumed that there exist no forces of friction in the: axes of the gimbal 
suspension. Besides, 


any xyz coordinate systems if the origin 4s: located in the center. of the 
gimbal suspension and 4f the z-axis is identical with the 2} -acis of the 
system of coordinates x'y'z'. The x'y'z! system is rigidly connected with 
the inner ring of the suspension. — Sy ee hg on 

The author now deals with the main problem, e.g. the investigation of the 
behavior of a gyroscopic pendulum the suspension ‘point of which is shift- 
ed in any way on the surface of the earth. For this purpose also a 
DARBOUX tetrahedron is introduced, the vertex of which is in the center 
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AUTHOR: Ishlinskiy, AsYu- (Hoscow) 40-21-2~4/22 


TITLE: The Theory of the JPao-Gyroscope-Vertical (Teoriya dvalh- 
giroskopicheskoy vertikali) 


PERIODICAL: Prikladnaya Matematika i Mokhenika,1957,Vol 21,Nr 2, 
po 175-183 (USSR) 


ABSTRACT s In several papers the author has treated the elementary 
theory of several systems of gyroscopes [Ref 1,2] - The 

systen considered in the present paper (denoted as two- 
gyroscope-vertical) is distinguished fron the spatial gyro- 
compass of his first paper only by enother situation of the 
center of mess of the gyroscope frane. By another orienta- 
tion of the gyroscopes the author means to obtain from this 
system a more exect information of the locel vertical. 
Furthermore with this system the degree of letitude can be 
determined theoretically. ¥or the practical possibilities 
of application the euthor's considerations, however, are in- 
sufficient, since the friction and @11 other possible distur- 
bances are neglected by the author. There are 3 Soviet re- 
ferences. 

SUBMITTED: November 20, 1956 

AVAILABLE: Library of Congress 
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AUTHOR: _Ishlinskiy, A.Ya. (Moscow) 40-21-6-1/18 
TITLE: On the Equations of the Positien-Finding Problem of ‘a Moving 


Object With the Aid of Gyroscopes and Accelerometers (Ob: 
uravneniyakh zadachi opredeleniya mestopolozheniys avizhush- 
chegosye Ib" yekta posredstvom giroskopov i jgmeriteley ar 
uskereniy) 
PERIODICAL: Prikladnaya Vatematika i Mekhanika, 1957,Vol 21, Nr 6, . 
pp 725-739(USSR) 
ABSTRACT: After an indication tc the assentially increased exactnesses 
which could be obtained with modern gyroscopic instruments, 
the authcz shows that now the problen of localization without 
referring to external resources has come nearer to practical 
realization. After some general considerations on.the problem 
of inertia navigation one of the possible arrangements is in- 
vestigated in detail. and a theory for this is established, 
The author's system consists of gyroscopes and accelerome- 
ters and represents only one of the discussed variants. for 
the inertia navigation. The structure elements of the system 
are considered to be perfect so thet the most interesting part 
of the prcbiem - the guestion of exactness - is not investi- 
gated. The results of tae paper are well-known to a large ex- 
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AUTHOR: _Ishlinskiy, A. Yur, Member of the AN Ukrainian SSR 20-1-11/42 


TITLE: ‘Phe Example of a Bifurcation Which Does not Lead to the Ocour- 
: rence of Unstable storms of the Stead, Motion (Priner > ‘urkatsii, 
ye privodyashchey k poyavleniyu neustojochivykh torn gtutsidnar- 
nogo dvizheniya) 


paRIODICAL: | Doklady AN SSSR, 1957s Yo 117, Nr 1, pee 47-49 (USSR) a 


ABSTRACT: Generally the existence of. one or several forms of the eyuili- 
prium or the steady motion of a mechanical system depends on: 
the concrete value of a certain parameter.which essentially de- 
-termines the condition of the system. A single form (principal 
form) of the equilibrium of the steady motion.can correspond to 
a certain interval of, the parameter. As example. formulae for the 
motions of a straight-lined pillar (stoyka) of Euler (by Ler): 
and of a pendulum are quoted here. Also other forms, together 
with the fundamental form of the equilibrium or. the steady mo- 
tion, can correspond to other intervals of the main parameter. 
The values at the limit of the existence of one or more forsulae 
are denoted as bifurcation values. In gome cases, especially 
the above mentioned cases, new forms of the equiiibriue of the 
: steady motion develop from the fundamental fora. A slight de- 
Gard 1/3 --yiation of the new forms from the original form nere sorres pones 


APP 3830005 
ROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618830005-0" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618830005-0 


en ak RNR a eed es: fe 


The bxample of a B fu c t on Wt h es not ead to t 0 - 20. =, 
2 Treati 11¢ D 
i¢] 


the stability of th f z 1 wever not bein lost 
e undament al & 
‘ : : a form ho i 
e The eyuations for the determination of the bifurcation | 
. 


references 
ASSOCIATION; ; , 

Institute for Mathematicsof the AN ussRr Pree 

Akademii nauk SSSR) (Institut matematiki 


SUBMITTED; May 17, 1957 
AVAILABLE; Library of Congress 
Card 3/3 


dete SB eth bat erarrareer are Oe eta 0) Bs) gtd Mit 
: Meet Si i dad ide ie el AT : iteiaiped tits 


CIA-RDP86-00513R000618830005-0" 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R000618830005-0 


"APPROVED FOR RELEASE: 04/03/2001 


~. . 


Ts ei aiitan oa a ee EG EE ONC eri gos 
Ee meta pepe eee eR ie Oe eae 


eres 
. ol p siting i daa 
dowd Lisikuld bs ibd 


ISHLINSKIY, A. YU. (Moscow State University) 
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AUTHOR: ——abhiggkiy, deta ae . (Ishlins'kyy, O.Yu.), Academician 
an Academy of Sciences 

TITLE: Extension of an Infinitely: Long Ideally Plastic Bar of Vari- 
able Cross-Section (Rastyazheniye beskonechno dlinnoy ideal'- 


‘ no plasticheskoy polosy peremennogo secheniya) 


PERIODICAL: (ussn) Akademii Nauk Ukrains'koi RSR, 1958, #1, pp 12-16 
‘ USSR 


ABSTRACT: The article represents a theoretical investigation of the 
problem of infinitely long bar extension. On extending a 
bar of variable cross-section beyond the limit of elasticity, 
there are regions in the bar where deformations remain with- 
in the limits of elasticity. The bar material is supposed © 
to be ideally plastic. 

In the present article, it is shown that with a special 
shape of the bar boundary, a "continuous" plastic state is 
nevertheless possible. The bar boundary should in this case 
take the form of a periodic curve lacking even harmonics. 

The length of the boundary period should be twice that of the 
average width of the bar, while the range of fluctuation of 
Card 1/2 the width should be infinitely small. The bar boundary 
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the limit of elasticity. 


The article contains 4 figures and 2 Russian references. 
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TITLE: On the Branching of Stable Positions of Dynamical : 
Equilibrium for a Certain Mechanical System (0 razvetv- 
lenii ustoychivykh pologheniy dinamicheskogo 
ravnovesiya odnoy mekhanicheskoy sistemy) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 8, pp 53-61 (USER) 


ABSTRACT: In the course of investigations carried out at the 
Institute of Mathematics and Structural Mechanics of 
the Ac.Sc., Ukrainian SSR, a new theoretical case was 
discovered of a mechanical system where the branching 
form and the original form are simultaneously stable, and. 

. : it is to the study of this case that the present paper .is 
devoted, The authors consider an axis-symmetric rigid 
body suspended by a completely flexible massless string 
Which is in a position of relative equilibrium with. 
respect to a system of coordinates rotating about the 
axis of with constant angular velocity. It is assumed 
that the ‘force of gravity and the tension in the string 

Card 1/3 are the only external forces. Let a denote the angle 
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SOV/24-58-8-9/37 —— 
On the Branching of Stable Positions of Dynamical Equilibrium for 


a Certain Mechanical Systen | . 


between the direction of the string and the vertical §, 
and let g denote the angle between the vertical and 
the axis of symmetry of the body. Considering tha case 
when the body is not far from a position in which the © 
string and the axis of symmetry of the body coincide with 
the vertical, in which case a« and are small, the 
condition is derived. that the approximate equations for 
a and @ should have a non-zero solution, For an 
oblong body this yields four values of the angular 
velocity +0, , + ¥, Thus, apart from-the position 
of dynamical tequitibfium in which a=0 and og =0— 
there are two other possible equilibrium positions, To 
test the theoretical results, a series of experiments was 
performed, The authors consider that the. theoretical 
and experimental investigations are in satisfactory 
agreement. 
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There are 17 figures, 


. 2 tables and 4 Soviet references, 
SUBMITTED: May 29, 1957, . 


1, Mechanica--Theory 2. Mathematics 
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dshlinskiy , A.Yu. (Moscow) SOV/40-22-3-8/21 


On the Theory of Complicated Gyroscopic Systems for Stabil- 
ization (K teorii slozhnykh sistem giroskopicheskoy 
stabilizatsii) 


Prikladnaya matematika i mekhanika,1958,Vol 22,Nr 3, 
pp 359 ~ 373 (USSR) 


In the calculation of motions of complicated gyroscopic 
systems the second method of Lagrange is Senerally applied 
for the set up of the equation of motion. Now the author 
wants to show that it is often more suitable to start direct- 
ly from the theorem of monentun, He thinks it 1s possible to save 
the clearness of the equations in this way. 

At first it is shown that in the calculation of motions of 
complicated gyroscopic systems, which are used for stabil- 
ization or navigation, in general there occur only very slow 
displacements of the gyro axis. For these so-called pre= : 
cession motions it is allowed to disregard the inertia effects 
of the housing of the &yroscope and of the Cardan rings. 
Equations of motion are ‘thus obtained, the degree of which is 


considerably decreased compared with the degree of the complete | 
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“On the Theory of Complicated Gyroscopic Systems S0V/40-22~3-8/21 
for Stabilization 


equations is generally sufficient for practical purposes. If, 
however, transition functions are to be investigated, then in 
most cases it cannot be avoided to take into account the in- 

fluence of masses, housings and Cardan rings. 

It is shown that the Simplified theory of the &yroscopic. . 


istic motions of this carrier occur in the equations of 
motion. Such equations were already applied, however, some de- 
cades ago, e.g. by Schuler. : 
In the paper only. some quite general set ups are contained and 
equations are calculated without investigating the solutions 
of these equations or the behavior of special gyroscopic 


There are 9 figures, and 3 references, 2 of which are Soviet, 
and 1 is English. 
SUBMITTED: February 14, 1958 
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KULEBAKIN, V.S., akademik, otv.red.; BODNER, V.A., doktor tekhn.nauk, red. 
TVAKHNENKO, A.G., doktor tekhn.nauk; red, ; ~-ISHLINSKIY, a.Yu., akn- 
demik, red.; KACHANOVA, W.A., kand.tekhn.nauk, red.; KUZHMTSOV, }.1., 
doktor fiz,—maten. nauk, red,; KUKHTENKO, A.I., doktor tekhn.nauk, red.; 
PETROV, B.N., red.; POPOV, Ye.P., doktor tekhn.nauk, red.; ULANOT, 
G.M., doktor tekhn.nauk, red,; KHRENOV, K.K., akadenik, red.; CHI- 
MAYEV, P.I., kand. tekhn.nauk, rede; CHUMAKOV, NM., kand.tekhn.nauk, 
red.; KRUGLOV, G.V¥., tekhn. red. 


{invariancy theory and its application to automatic devices] feoriia 
invariantnosti i ee primenenie v avtomaticheskikh ustroistvakh; 

trudy soveshchaniia, Moskva, Akad.nauk USSR, Otd-nie tekhn.nauk, 
1959. 381 p. (MIRA 13:7) 


1. Soveshchaniye po teorii invariantnosti i eye primeneniyu v avto- 
matichegkikh ustroystvakh, Kiyev, Rees 2. AN USSR (for Ishlinskiy, 
S: 3. Chlen-korresp.4™ SSSR (for Petrov), (wat omatic control) 
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Contribution of 0,M. Liapunov to the sclid state dynamics. Ist,-at. 
abir. 12140-150 '59. (MIRA 1422) 


(Dynamics) 
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_ ISHDINSKIY, A.Yu..(Moskva) 


Autonomous determination of the Position of 
.& noving object 
means of a gyroscopic space compass, dveation gyccetcee, a 
intergrating device. Prikl. mat. i mekh. 23 n0.1:58-63 Ja-F '59, 
(Gyroscope) 
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SOLODOVHIEOV, ¥.V., prof., doktor tekhn.nauk, red.; BOGOLYUBOV, N.N., 
akademik, red.; ISHLINSKIY, A.Yu., akademik, red.; KAZAKEVICH, 
V.V., prof., doktor tekhn nauk, red.; LYAPUNOV, A.A., prof., 
doktor fiz .-mat nauk, red.;. PETROV, Boe, red.; POPOY, Ye .Pe, 
prof., doktor tekhn.nauk, red.; POSPELOY, G.S., prof., doktor 
tekhn.nauk, red.; RYABOV, B.A., prof., doktor tekhn. peclagg red.; 
ANISIMOV, 3B.V., doteent, kand.tekhn.nauk, red.; PETROV, V.V., 
dotsent, doktor tekhn.nauk, red.; PLOTHIKOV, V.H., dotsent, 
kand.tekhn.nauk, red.; USHAKOV, V.B., doktor tekhn.nauk, red.; 
POLYAKOV, G.F., red.iszd-va; SOKOLOVA, ?.F., tekhn.red. 


(automatic control and computer engineering) Avtomaticheskoe 
upravienie i vychislitel'naia tekhnika. Moskva, Gos.nauchno~ 
tekhn.isd-vo mashinostroit.lit-ry. No.3. 1960. 489. p. 
(MIRA 13:7) 
1. Chlen-korrespondent AN SSSR (for B.N.Petrov). 
(Automatic control) (Electronic calculating machines) 
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Work of Mikhail Alekseevich Lavrent'ev at the Academy of Sciences 
of the U.S.S.R. PMIF no.3:16-19 S-0'60. (MIRA 14:7) 
(Lavrent'ev, Mikhail Alekseevich, 20) 
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ISHLINSKIY, A.¥u.; TEMCHENKO, M.Ye. 
. Slight oscillations of the vertical axis of a gyroscope having 
a cavity completely filled with an ideal incompressible liquid. 
PMIF no.3: 65-75 S-0'60. (MIRA 14:7) 
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S/1 03/60/021/05/1 1 
B007/B011 


AUTHORS; Topchiyev, Ao Vo, Academician, Vice President of the 
Academy of Sciences USSR, Fedorov, Ye. K., Corresponding 
Member of the AS USSR, Acting as Senior Scientific. Secre-~ | 
tary of the Presidium of the Readers of Sciences USSR; 


Dorodnitsyn, A. Ae, Ishlingkiy A eS Petrov, : By. Aes 
Members of the Commission 


TITLE: Information, 
Byuro prezidiuma Akademii nauk Soyuza SSR (Office of the 


Presidium of the Academy of Sciences of. the USSR), 
Resolution of February 12, 19605; No. 134, Moscow 

PERIODICAL: Avicwattica i telemekhanika, 1960, Vol: 21, NO: Dy 
pp. 655 = 656 


TEXT: The paper under review contains the literal text of the above re- 
solution. This consists of two parts: resolution on the theory of inva- 
riance and its application to automatic devices of October 20, 1958 
(Kiyev), and the judgment of the Commission in connection with the dis- 
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Information. 4° 2 ik 

Byuro prezidiuma Akademii nauk Soyuza SSR $/103/60/021/05/ 13/013 
(Office of the Presidium of the Academy of BOO7/B011 

Sciences of the USSR). , 

Resolution of February 12, 1900, No. 134, 

Moscow 


cussion on the theory of invariance. After having heard the Academician 
Ae Ace Dorodnitsyn's communication, (President of the komissiya Prezidiuma 
AN SSSR (Commission of the Presidium of the AS USSR)}, on the resoluticn . 
adopted on the theory of invariance and its application to automatic de- 
vices of October 20, 1958 (Kiyev), the Byuro Prezidiuma Akademii nauk ~ 
SSSR (Office of the Presidium of the Academy of Sciences, USSR). decided . 
to approve the judgment of the Commission of the Presidium of the AS 
USSR and to order its publication in the periodical "Aytomatika i tele- 
mekhnanika't, The judgment reads as follows: the Commission consisting of | 
Academician A. A. Dorodnitsyn, Academician of the AS UkrSSR A. Yu. 
Ishlinskiy, and Corresponding Member of the AS ‘USSR B. N. Petrov, and 
appointed by Academician A. Vs Topchiyev, Vice President of the AS USSR 
on October 28, 1958 examined the following materials: the afore-men~ 
tioned resolution of October 20, 1958, the resolution of the Presidium 
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Information. . $/103/60/021/05/ 13/012 
Byuro prezidiuma Akademii nauk Soyuza 55R B007/5011 : 
(Office of the Presidium of the. Academy ai 

of ‘Sciences of the USSR). 

Resolution of February 12, 1960, No. 134, 

Moscow , 


of the AS USSR of April 1, 4941, the conclusions reached by the Comnis- 
gion of the Presidium of the AS USSR on Professor G. V. Shchipanov's 
work "Automatic Regulation of Systems With Some Degrees of Freedom", 

the work itself, as well as papers resulting from the discussion there- 
on. The Commission established the following: The work published by 
Professor G. Ve Shchipanov in the periodical under consideration, 1939, 
No. 1, gave rise to a detailed discussion. By order of the Presidium 

of the AS USSR of March 4, 1940 a commission was formed consisting of 
Academician O. Yu. Shmidt, Vice President of the AS USSR, Academician 

S. Ae Chaplygin, Academician S. L. “Sobolev, Academician N. Yee Kochin, : 
and Corresponding Member of the. AS USSR N. G. Bruyevich. The conclusions 
reached by the Commission were discussed at the session held by the 
Presidium of the AS USSR on April 1, 1941. These included the particu- 
Lar opinion of Academician V. S. Kulebakin and Academician N. N. Lugin: 
Papers by Academician N. N. Luain, Academician Ve. S. Kulebakin, A. Go i 
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Information. $/103/60/021/05/13/013 
“Byuro prezidiuma Akademii nauk Soyuza SSR BOO7/B011" 
(Office of the Presidium of, the Academy 

of Sciences of the USSR). — 

Resolution of February 12, 1960) Noe 434 

Moscow 7 ; : 


Ivakhnenko, B- Ne Petrov, Go M. Ulanov, and others were published on this 
subject in the following years. The meeting under discussion was held - ‘ 
on October 16 to 20, 1958 in Kiyev. It had been convened by the 
Otdeleniye tekhnicheskikh nauk Akademii nauk USSR (Department of Technic~ 
al Sciences of the Academy 0 Kiyevskiy gorodskoy 62-. 
minar (Kiyev Municipal Seminar hniki AN USSR 
(Institute of Electrical Engineering o 
lution, the delegates referred to the necessity © 

of compensating disturbances and of: further develop 

invariance. On the strength of its investigations, 

the following in its judgment: fhe conclusions reached by tie Commission 
in 1941 are right, but the statement of the principal mistake contained 
in the work by G. V. Shchipanov NCondition of Compensation" is too. gener~ 
aland, therefore, inexact. His principal mistake was not to have forniu- 
lated the said condition, but to have applied it to the calculation: of Je 
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Information. 
Byuro prezidiuma 
(Office of the Presidium of the Acadeny 
of Sciences of the USSR). 
Resolution of February 12, 
Moscow 


such a class 
conditions. The "Compensation Condition" 
mulated by Professor G.» V. Shchipanov 
which can be successfully applied when p 
dynamic systems. With reference 
1941 resolution, 
of the technical periodicals to make 
ciple of invariance can be used, 
Akademii 


ASSOCIATION:  Byuro presidiuna 


the Union SSR) 
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Akademii nauk Soyuza SSR 
1960,: No. 134, 


of control systems as do not 


to the inaccurate 
it is recommended that an article be published in’ one 
it clear in which cases the prin- - 
and in which cases it is not admissible. 
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allow the use of compensation 
or "Invariance Condition" for~- 


led to a new mathematical relation 
rojecting a determined class of 


formulation of the 
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AUTHORS; ’ Barenblatt, G.I., and Ishlinskiy, A.Yu. (Moscow) — 


TITLE: On the impact between a viscous-plastic bar and a 
rigid obstacle ; 

PERIODICAL: Prikladnaya mnatematika i mekhanika, V- 26, NOe Jy, 

1962, 497 - 502 ee. 


TEXT: The impact problem is formulated and an effective sheds ‘ 
solution is obtained. A bar of finite length, made of incompressible o 
viscous-plastic material, moves along its axis and hits at the mo- 
ment t = 0 a rigid obstacle. It is assumed that the stresses, velo-. 
cities, etc. are averaged over the bar-section. The relation bet= 
ween the mean stress ¢ and the strein-rate dv/dx, is 


ao + 05 
ov _ (Sof %)- yay 
- 0 (/o/ = 05) , 


rohtg 
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$/040/62/026/003/011020 ae 
On the impact between A ViSCOUS= cee D407/ D301 : Diane 
where o is the critical stress and p is the viscosity coefficient. ._ 


At t= 0, the pattern of: motion is as follows; The elestic distur=.0 *~: 
‘pances travel instantaneously through the entire par which is divi- °- 
ded into 2 regions: the viscous-plastic region, where the critical . , 
stress is exceeded and viscous-plastic flow occurs; and the rigid 
region, where the critical stress is not exceeded and the bar moves 

like a rigid body. At the moving boundary between these two regions 
which has to be determined in the solution of the problem, the stres- 
ses and velocities are continuous. The velocity satisfies, in ‘the 
viscous-plastic region, the heat-conductivity equation a4 


2 ; 
ge, stab exalt) - (13) 
Ox ; Pee 
The equation of motion of the rigid region reduces +0 
os - soe: <a gel 
P ° : 


The initial and boundcery conditions: are also.set .up.. Thus, the prob= 
Card 2/5. scace i ae net oe ee 
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On the impact between & VisCOUS +r. D407 D301 


lem amounts ‘to determining the functions v(x, 4), v,(t) and x(t)» 


satisfying the above equations, i.e. to the problem of the moving 
poundary for the heat-conductivity equation, which does not lead to 
a well-known poundary-value problem. Dimensionless variables are in- 


 $roduced 
x(t) 2 v(t) 
‘ ae ~t ce) 
ule 7) Se: ee v(x, t) . = x E (t) = ie) t= at u (<) =n, 


Eas. (1+3)» (1.7) and the boundary conditions are used for obtain- 


ing the system | 

. du _ ou ers (2 2) 

| ue @Ke SB ° 
dug (*) 5 , | 


r “7 TH Bet) (2.3) . 
w [Eo (t), T] = Yo (t), Fe tikes), = OF u(0, t) = 9 (¢>0) (2.4) i 


-where s is Saint-Venant's parameter. An approximate solution to sys 
tem (2.2) - (2.4) is obtained on the basis of von-Karman-Pohlhausen's 
metnod of poundary-lLayer theory. Thereby the function ul, cs) is. ° | 
approximated by the formula io. Sh 
ard 9/0. 8. scam 3 7 
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On the impact between a viscous «+e D407/D301 win 
ae Ug oe : : ia Bo : | as 
oo pa Opis (Fa OSES HO) (3.1) 
u(é, t= . é a 
‘rong Uo (*) HmM<tsh 


i.e. an integral formula, obtained from (2.2). From this formula, 
. in conjunction with (2.3), it is possible to obtain the approximate 
| . solution. New variables are introduced: 


It is required that the function (3.1) satisfy Bo. (2.2) in the mean f 


u(t 


| ped. ee EO (3.5) 
Thereupon one finally obtains oO 
a> 12(1 - Wa) + 5 (3.8) 


This equation is investigated graphically. The following quiitative 
conclusions were reached: The viscous-plastic region expands at the 
seginning of the motion, until it reaches a maximum; then it. decrea- 
ses and finally vanishes. In all the cases, a certain part of the 


bar, adjacent +o the free poundary ,». remains undeformed. In general, 
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5/040/62/026/005 /011/020 — 
On the impact between a viscous- «.. _ D407/D501 


the integral formula obtained, requires numerical integration. The 
results of the integration are plotted for various values of Saint- 
Venant's parameter s. With large s, it is possible to give the solu- 
tion explicitly. Formulas are obtained for the most important para~- 
meters: the maximum value of the viscous-plastic region and the to- 
+ol time of motion. The obtained approximate formulas yield satis- 
factory results with s > 2 already. The function f(§) is plotted 
(for various s), representing the changes in the shape of the bar 
after impact. There are 7 figures. 


ASSOCIATION: Institut mekhaniki Moskovskogo gosudarstvennogo uni~ 
versiteta (Institute of Mechanics of Moscow State Uni-. 
versity) ; 


SUBMITTED: February 15, 1962 
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~ AUTHORS: | * TohLinokiy, A. “Yu., Academician, and Barenblat, G: Teli 


PITLE oe Collision of ¢ a. ‘viscoplastic tod with ‘a solid’ obstacle 


“. PERIODICAL: Akadeniya nauk SSSR. Doklady, v. 144, no. 4, 1962, 34- 137 


_ TEXT: The authors first show that the impact probiéa of a: rod consisting cy) aecieery 
of viscoplastic material, when considered quasi-unidimensionally (Le@.0 eS 
averaged over the cross section), can be described by: the equation of . 

‘heat conduction. Here, unlike in the classical problems of. mathematical 

physics, the boundary to the domain of solution is independent of time... 

- By a formulation based on the Karman - Pohlhausen method of the boundary - 

‘layer theory the problem is reduced to solving an ordinary, differential 
equation. This formulation is such that instead of the differential | 
equation a corresponding integral relation is satisfied. For very small: 

»and very high values of the Saint - Venant. number a closed: integration of © 

. the equation is possible, The results of numerical evaluations and, ‘of. : 
»-/ qualitative considerations are set out in. several diagrams. . Finally, it: nm 
' is shown how: ‘the: changes ain the shape of ‘the rod can be calculated from o Peete 
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_.Mekhanika giroskopicheskikh sistem (The Me 
..Moscow, Izd-vo AN SSSR, 1963, 482 p. 


aS Sponsoring Agency: -Aimdemiye nauk SSSR, Opdetoniye te tekinichewidh nal 


oe Bid, of Publishing House: L, v. Kudryavtsey 


; 2 PURPOSE: Thia book is intended: for engine ine ‘and Jeaiguer cohverned with: 


"problems of randeties: and stabilization by ute of ay 0 Pope 


“COVERAGE: The book covers the theory of c sy 
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ABSTRACT: It is pointed out that the equations of motion of 4 gyrascopic stiabil- 
{zer, which are usually based on the sasumption that the stabilizer elements ate 
absolutely rigid, lead in some cases to ineorrect values of natural frequencies: 
of the system and to erroneous conclusions concerning its stability, unless ths: 
elastic compliance of the gyroscope suspension and of the mechanical transmdasitone 
in the syrostabiliner are taken into account. Equations of motiom are derivad 
with allowanee for the compliance of the gyroscope rotor pearings in the rethial 
direction and of the reduction-gear teeth (other compliancee ere weech amaliex snd. 
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' are neglected). ‘This reduces the gyroscopic system te an eggregdta of four’ tthe | 
solutely rigid bodies (gyroscope rotor, gyroscope case, outier gimbal of the st a- 
pension, ind rotor of the driving motor). A mechanical analog of such @ gyro- 
scoria system {3 used to derive a set of equations of motian, The original give. 
scopic stabilizer and itu mechanical] analog are shown in Mg. l of the Enclontre. 
An approximate equation ia obtained, under the assumption that the lew-frequez< 
oscillations of the gyroscopic stotlizer change little, fran witich it 4a sos- 
sible tc estimate the stability of the system without a preliminary mumericad 
analysis of the total set of its equations. Orig. art. baa: 4 figures and 1° 
formulas. {92} 
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ABSTRACT: The imioneagtiete relationships between two Cardan: joints are studied in 
ordor to obtain the azimuthal mismatch betweon them and to calculate the relative | 
angle of rotation of the rings connected by these joints. It is assumed that the - 
system carrying the two rings (an outer ring and an innor ring) is moving relative to 
the object whose azimuth is to be severance It is shown that the mismatch angle ¥ 
can be given by sind : 
jing co ; cosy" sing _ mr) sing” ; 


where is the angle of rotation of the internal ring relative to the sae: and 0 
is the angle of rotation of the outer ring relative to the system. The above 
expression is then given in terms of three independent parameters, 

— V1 — cea? x — coat yp — cos? p+ 2c0s pcos pcos n 
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